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(57) Abstract: An apparatus and 
process for individual adjustment 
of an operating parameter of a 
plurality of environmental control 
devices, such as VAV devices 
(27, 29) in an HVAC system. 
The process includes the step 
of connecting at least one of 
computers (34) for input of a 
parameter control set point based 
signal and a unique VA device 
identifying signal through one 
of an Internet website (71) and a 
network server (61) to the plurality 
of HVAC devices (27, 29). The 
computer (34) is, for example, 
connected to the VAV devices 
(27, 29) such that the computer 
(34) can be used to adjust the 
temperature set point of only one 
of the plurality of VAV devices 
(27, 29). Such computer (34) can 
be wired or wireless, and use the 
global computer network website 
(71) or network server (61) to 
connect to the VAV devices (27, 
29) through a building computer 
(24) and local area network (32). 
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HVAC CONTROL USING INTERNET 



5 Technical Field 

The present invention relates, in general, the operation of 
environmental control devices, such as, heating, ventilating 
and air conditioning (HVAC) systems, lighting, humidifying 
and noise control systems and more particularly, relates to 
10 HVAC systems having variable -air- volume (VAV) diff users or 
VAV boxes with adjustable temperature set point controllers. 



Background Art 

The use of variable air volume (VAV) devices in order to 
control the temperature and/or ventilation in large 

15 buildings is wide spread. Such HVAC systems typically have 
at least one, and sometimes a plurality of VAV devices 
located in the various spaces, rooms or offices within the 
building for control of the discharge of conditioned air 
into the offices. The air will be provided by a central 

20 source, and the volume air discharged into each office 
within the building will be varied in accordance with the 
control mechanism for the VAV device. Such VAV devices 
typically have a damper or set of blades, which is moved by 
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an actuator so as to change the area of < the opening f rom 
which conditioned air is discharged from the VAV device 
VAV boxes most often are positioned upstream of a plurality 
of passive (damperless) air diffusers, while VAV diffusers 
-elude actuators and dampers at the structure discharging 
air into the space or office. 
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The control assembly for a VAV device will have one or more 
temperature set points which are used as a basis for 
regulating opening and closing of the damper by the actuator 
so as to drive the room temperature toward the set point 
One set point may be used, for example, when the system is 
m a heating mode, while another may be used for a cooling 
mode. m some systems, however, the same temperature set 
point is used for heating and cooling. 

in large office buildings, the HVAC system will be coupled 
to a plurality of thermostats located in the various offices 
or to a central building HVAC computer for monitoring and 
adjusting the set points for the VAV devices. I„ ra ultiple 
thermostat systems, wiring must be run between individual 
VAV devices and the thermostats. In central computer 
systems, the computer is coupled through an HVAC building 
computer network that is coupled to the VAV devices The 
central building control computer, therefore, can be used 
to monitor and adjust the set point temperatures of the 
various actuators in the VAV devices for individual offices. 

One of the major disadvantages of thermostat -based systems 
is the wiring required during installation, w hs , h 



can b e 
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-tr-i-cky-in-o P en-of f 1-cB W £rdfiiSti having iree standing work 
stations and space -dividing partition systems. A major 
disadvantage of building-wide HVAC computer monitoring 
systems is that the temperature set point adjustments must 
be made from a central monitoring station. Thus, the 
occupants of the individual offices in the building are not 
able to provide direct input as to the desired temperature 
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set point tor the VAV device effecting their office. 
Instead, occupants typically communicate with the building 
central monitoring and adjustment computer by telephone so 
as to make their wishes known with respect to environmental 
5 demands in their office. Often temperature set point 
changes are made by the occupants of offices without knowing 
what the room air temperature in their office actually is 
at the time of the set point change. This can lead to 
unneeded changes . 

10 In newer office buildings the central monitoring station can 
also be coupled and configured to control the operation of 
other environmental control devices, such as, humidifiers, 
lighting and "white" noise or noise cancellation devices. 
Again, communications between individual offices and the 

15 central monitoring/controlling computer make use of such 
systems less than optimal. 

It would be highly desirable, therefore, to have an 
environmental control system suitable for large buildings 
in which the individual environmental control devices are 

20 capable of having their operating parameters set 
independently directly by occupants of the offices. 
Moreover, the changes most preferably would be made by an 
occupant having knowledge as to the current conditions of 
his or her office and would be made through a method other 

25 than using telephone communications or wall -mounted 
thermostats, in the case of HVAC systems. Thus, the 
occupants, who know best what environmental conditions are 
most suited for their office at any given time, and knows 
what the current conditions are,, would like to have a way 

30 of adjusting the environmental control devices in their 
space without having to communicate with a central 
monitoring operator, and without having to go to a wall- 
mounted controller, such as a thermostat. 
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Accordingly, it is an object Qf ^ ^ 
provide a process ana apparatus for individual 

of the operating parameters of an environmental control 
dev lce x an occupant , g withQut 

other offices and without us ing a wall-mounted controller 
having to communicate by telephone to a person at a 
central computer. 



j 



It is a further object of the present invention to provide 
a means for the occupant of a spate in the huiMinl to 

»a 3 ust the temperature set points of a vav device 
discharging air into his or her spaoe using colter 
equipment commonly available, suoh as m „ 
tell telephones and , giobal computers, 
1= internet). networt (tl * 

m-vd StU1 * fU " her ° b3eCt °' the P "° eM 'ion to 

insT n ' deVi " ad3UStment ^ " hi * -s y to 

-tan, „ user-friendly, is relatively low in oost and 
provides a wide range of user flexibility. 

20 Hi P T" S ^ aPPa " tUS ° f *»~«- -ave 

ether ob 3 ects and features of advantage which will become 

-re apparent from, and are set forth in more detail in, the 

following Description of the Best Mode of Carrying Out the 

Invention and the accompanying drawings. 

25 Disclosure of the Invention 

A process for individual adjustment of an operatic.. 
Parameter of a plurality of environmental control devices 
for a building is provided, which is comprised, briefly, of 
proving at least one computer forced to produce an 
30 operating parameter set point based signal which is 
communicated through a global computer network or a networ* 
server to a selected environmental control device for a 
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space in the building. The computer can be an office 
personal computer, laptop computer or Internet appliances, 
such as, hand-held wireless communication devices or 
personal digital assistants (PDA's) and wireless telephones 
5 meeting wireless application protocols (WAP) , among other 
possible computers. The operating parameter is preferably 
the temperature set point of a VAV device located in the 
user's office, and the user can log-on to an Internet 
website or a network server device, which is coupled to, or 

10 can be coupled to, a central building computer. A 
temperature set point based signal from the user's computer 
can be communicated through the Internet or network server 
to the building computer to control the user's own VAV 
device. Each VAV device is responsive to the temperature 

15 set point based signal to adjust the temperature set point 
for the VAV device in the space of the selected computer. 
The method includes further the steps of communicating a 
temperature set point based signal from the selected 
computer to the VAV device by using encoded signals to 

20 effect adjustment of the temperature set point independently 
of other VAV devices in the building's HVAC system. Most 
preferably current environmental conditions in the space, 
such as the room air temperature, are also communicated to 
the occupant so that set point adjustments can be made with 

25 knowledge of the current room conditions. 

The environmental parameter control system of the present 
invention comprises, briefly, a plurality of environmental 
control devices each adapted for receipt of a signal to 
adjust a parameter for operation of the device, at least one 

30 computer each adapted to produce signals suitable for 
adjusting the operating parameter, and a global computer 
network website or network server suitable for communication 
of signals between the computer and environmental control 
devices so as to adjust the operating parameter of a 

35 selected one of the environmental control devices. 
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in Che most preferred for., a wireless telephone, desktop, 
ap op or other multipurpose computer of the type commonly 

ZuL e t " tUSineSS ' 9CVernment ^ —"--l 
applrcatrons ls ooupled through an Internet website or 

j iTr server to a ceacrai buiidin9 ™* •»-«— 

can be controlled by transmitting encoded temperature set 

ell r Si9 " alS ^ ^ t ^«"«™ •isn.L - as to 
™ d r erminaCi ° n ° f C " rMt — temperature and 

10 the Tv "^"^ Mt POiM ' - d " enable adjustment of 
the VAV devrce temperature set point in the office or spate . 

Brief Description of the Drawing 

™. 1 is a fragmentary, schematic, top plan view of a 

2ra C lit bUU r 9 "°~ haV1119 ^ HnC ™ a 

plurality of VAV devices monitored and adjusted in 

accordance with an embodiment of the present invention not 
implemented using the Internet . 

FIG. 2 is a schematic flow diagram of the VAV device 
temperature set point adjustment process of the embodiment 

20 ™' 3 ^ 9 Schemat - representation of an alternative 
embodiment of the HVAC system of the present invention 
showxng use of a global computer network to effect 
temperature set point based signal communication. 

FIG. 4 is a schematic flow diaaram of 
25 diagram of the process of the 

" embodiment of FIG 3 



30 



FIG. 5 is a schematic representation corresponding to FIG 
of a network server based embodiment of the present 
invention. y nc 

FIG. 6 is a schematic flow dinar-am ^ *-u 

, uw aia ^ ram of the process of the 

embodiment of FIG. 5. 
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Best Mode of. Carrying Out the Invention 

In recent years the multipurpose business or personal 
computer has become omnipresent in modern office buildings. 
Such computers may take the form of desktop, laptop or even 
hand-held computers. Even more recently, a host of devices 
capable of communicating with the Internet, and various 
computer networks, through modems or through download/upload 
ports, have been developed such as, PALM-based hand-held 
computers, wireless or cellular telephones and personal 
digital assistants (PDA's), herein collectively referred to 
as "Internet appliances." In accordance with the present 
invention, such computers, which include Internet 
appliances, may be adapted for use to individually adjust 
an operating parameter of an environmental control device, 
such as the temperature set point of a VAV devices in an 
HVAC system. Thus, a personal computer or Internet 
appliance can be used, in the apparatus and method of the 
present invention, to monitor the current room temperature 
and the current temperature set point and to adjust the 
temperature set point (s) of the VAV device as desired. 

Referring now to FIG. 1, a first embodiment of a typical 
HVAC system installation for an office building is 
schematically illustrated. Building 21 has a plurality of 
offices, rooms or spaces 22 that are air conditioned using 
a plurality of VAV devices supplied with conditioned air 
from a central source 23 . The operation of the VAV devices 
can be monitored and adjusted by a central or building 
computer at monitoring station 24. Ducts 26 for the flow 
of supply air from a central air conditioning source 23 to 
the VAV devices are provided. Alternatively, building 21 
could be provided initially with a plurality of wall -mounted 
thermostats (not shown) which are wired to the various VAV 
devices so as to control the flow of supply air from source 
23 being discharged into offices 22. 
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VAV devrces usually taxe one of two forms, namely, an air 
diffuser which has an actuator and movable damper assembly 
in it (graphically symholited in the drawing by a square 
with diagonal creased Una,, . or a VAV box (also a square 
with a cross, upstream of passive or damperless air 
diffusers (squares only, which discharge supply air into 
spaces „. A large office or space 22 a. for exUe. c n 
■nclude a VAV box 27 alloyed to vary air flow to a 
plurality of passive air diffusers 26. m smaller spaces 
such as space 2 2 b, VAV air diffusers 29 having movable 
dampers will more typically be employed. 

Although VAV devices 27 and 2S are not aiways linxed 
together for monitoring by central computer 24 (e.g.. when 
thermostat system is used,, m the illustrated hvac 
system, central computer 2 4 is attached to an HVAC building 
system computer network 32. which in tur n, is coupled to 
each of the VAV devices 27 and ». Each of the w aeviCes 
27 and 29 includes a control assembly in which there is an 
actuator and interface so that encoded temperature set point 
based signals received from central computer 2 4 through 
networx 3 2 can be used to adjust the set point,!, 
temperatures about which a given VAV device operates The 
VAV devices may be thermally powered, pneumatically powered 
or electrically powered, and typically each VAV device will 
have one or more temperature set points governing its 
I operation. One temperature set point, for example, might 

I te ^ " hen °» =°>-ce of conditioned air 2 3 is in 

% a heating mode, while another temperature set point at each 

^ ™ deV1CS mi3t * galgaj ""en sourc, nu in a cooling 
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Such HVAC systems using VAV devices are well-known in the 
art, and they allow central computer 24 to monitor the 
cur rent temperature set points of each of the VAV devices 
and the current room air temperature in each space or 
office, as well as to send unique or individual identifying 
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encoded signals along the HVAC computer network 32 to the 
VAV devices so as to adjust or change the temperature set 
points, and thus operation of the system, on a space-by- 
space basis. 

5 The primary drawback of such central computer systems has 
been that occupants in any one of offices or spaces 22 
either have little ability to adjust the operation of the 
VAV devices in their office, or they must do so through 
cumbersome techniques, such as telephoning an operator or 

10 computer at the central computer 24. In thermostat -based 
systems, the occupant must get up from his or her desk and 
go to the wall thermostat, and such thermostat -based systems 
also have initial installation disadvantages in terms of 
wiring costs, and many prior art systems give the user 

15 little or no information as to the current room air 
temperature . 

The present invention utilizes the fact that computer 
hardware and Internet communications are both in wide -spread 
use in office buildings of the type which are air 

20 conditioned using VAV devices. Thus, as shown in FIGURE 1, 
offices 22 will usually have one or more personal computers 
34 located in them. In some offices, such as office 22c, 
computer 34 will be a stand-alone computer, while in others, 
for example office 22a, computers 34 will be coupled 

25 together by a local area network 36. In conventional 
configurations neither the stand-alone computers, nor those 
coupled together through a local area network, will interact 
or be coupled in any manner to building HVAC computer 
network 32, nor to any of the VAV devices. Building 

30 computer network 32, therefore, normally is operated totally 
independently of computers 34 in use by the building 
occupants . 

In the process and apparatus of the present invention, 
however, a computer 34 is connected for input of temperature 
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set point based signals directly (in the embodiment of FIG 
1) . or indirectly through the Internet or network server (in 
the embodiment of FIGS. 3 and 5), to at least one VAV 
devxce. m the FIG. 1 embodiment computer 34 and VAV device 
27, 29 are located in the same office or space 23. Thus 
computer 34d in space 22d is coupled for the direct inpu^ 
of temperature set point based signals to VAV device 29d 
and computer 34e is coupled to directly input signals to VAV 
device 29e in space 22e. 

As can be seen for space 22a, VAV box 27 is typically 
located outside space 22a, but computers 34a in space 22a 
are coupled to VAV box 27 to enable monitoring and 
adjustment of the set point temperatures for VAV device 27 
so as to vary the discharge of air from passive diffusers 
28 „ space 22a. As used herein, therefore, computers are 
connected or coupled to the VAV device "located for the 
discharge of air" into the same space or office as the 
computer, even though the VAV device, an upstream control 
box 27, may be located in a space outside that in which the 
computer is located. 

The direct coupling of computers 34 in spaces 22 to their 
respective VAV devices 27, 29 can be accomplished in several 
Afferent manners. A wireless approach is illustrated in 
office 22c in which a transmitter, or preferably 
transceiver, graphically shown at 37, at computer 34c 
communicates with receivers, or preferably transceivers 38 
at one or more VAV devices, m office 22c, two VAV devices 
29C P rided with transceivers 38 which can communicate 

_ wxth_Ll 4H _ trHMC e i v et .37- at,-computer-3^ - The" "samV signal 

when transmitted from computer 34c will be capable of 
adjusting the set point temperature of each of the VAV 
devices 29c. Computer 34c will include a program which 
causes the transceiver 37 to broadcast signals to the two 
VAV devices. The VAV devices, in turn, have an interface 
between transceivers 38 and the controller for the diffuser 
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actuator so that adjustment of the set point for the 
controller in each of the VAV devices can be accomplished. 

Such interface and diffuser controller technology is well- 
known in the art. The computer 34c, however, normally will 
not be capable of transmitting a signal which would effect 
a change in the temperature set point of VAV device 2 9d. 
This can be accomplished easily by using encoded 
transmissions or limiting the power of the transmitter or 
crippling (limiting) the sensitivity of transceivers 38. 
Computer 34c or transceiver 3 7 could be a radio frequency 
transceiver dedicated to the task, such as a garage door 
opener transmitter with the capability to receive signals, 
or it could be a more general purpose device, such as a 
wireless telephone transmitting through a cell to call 
transceiver 38. 

It will be understood, that optical or other forms of 
transceivers also could be employed. 

An alternative manner of directly coupling computers 34 to 
VAV devices 27 and 29 would be simply to provide an 
electrical signal communicating wire, link or cable. Thus, 
in office 22d, a stand-alone computer 34d is coupled 
directly to VAV device 29d by a cable 33 for the 
communication of signals to the controller of VAV device 
29d. Still a further approach is shown in connection with 
the computer 34e in space 22e. Computer 34e is coupled by 
cable 35 to a router box 40 which, in turn, enables encoded 
signals to be sent through cable 35 and router 40 and 
thereafter over building HVAC network 32 to VAV device 29e. 
When this type of coupling technique is employed, computer 
34e should include software, or another adaptation, which 
causes the output signal from computer 34e to be capable of 
adjusting only the set point of VAV device 29e. An encoded 
output signal, for example, would suffice. 
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Local area computer network 36 for computer 34a also can be 
coupled by cable 36a to a router 41 inserted in building 
management HVAC network 32. Encoded signals generated by 
input at any of computers 34a, therefore, would travel 
through local area network 36, link 36a, router 41 and 
building HVAC network 32 to VAV device 27. 

Still a further direct connector technique is shown in 
offices 22f and 22g. Computers 34 are connected to a local 
area computer network 42, which can then be directly coupled 
at 43 to diff users 29. This approach does not require 
connection to building HVAC network 32, but it does require 
encoded signals or the like so that the computer in space 
29f does not adjust operation of the VAV device in space 
22g. it would be possible, of course, to link local area 
network 42 to building network 32, which usually would be 
preferred since less wiring would be required than employing 
a plurality of cable links 43. 

in the preferred direct coupling embodiment, all computers 
34 would enable communications in both directions so that 
the occupant in a space 22 can poll the VAV devices 27 and 
29 to determine what their current temperature set points 
are and to determine the current room air temperature in the 
space. Thereafter computer 34 would send a temperature or 
parameter set point based signal back to the VAV devices 
together with a unique VAV identifying signal, which would 
cause a selected one of the VAV devices to have its 
temperature set point changed. 

- interring- -now- to- "FIG r 27 the" "process "for" Independent" " 
adjustment of temperature set points of a plurality of VAV 
devices in the HVAC system of FIG. 1 can be described. The 
first step 51 of the process is to connect or couple each 
of a plurality of computers to at least one of a plurality 
of VAV devices. Each computer is formed or adapted to 

produce signals suitable for adjustment of a temperature set 
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point of a .VAV 'device. Most typically this will be 
accomplished by providing each computer 34 with a VAV 
temperature set point adjustment software program that can 
generate an encoded output signal suitable for transmission 
5 directly to the VAV device or communication via a network 
or a plurality of networks to the VAV device. The encoded 
signal will include both VAV identifying signal (or data) 
and temperature set point based signal (or data) . 

It should be noted that in a given building 21 having a 
0 plurality of offices 22, not all of the offices need to have 
VAV devices which are individually adjusted using individual 
computers. Thus, a plurality of spaces 22, perhaps less 
than the entire building, may be individually adjustable by 
occupant computers, while another set of spaces or offices 
5 are not so coupled. 

The second step 52 in the present process is to input into 
a selected computer a temperature set point adjustment input 
for the VAV device discharging air into the space in which 
the computer is located. Thus, in a broad form of the 

0 process each computer 34 would merely be capable of 
inputting temperature set points, for example, through a 
keyboard or through a graphical interface displayed at the 
computer and manipulated using a mouse. The graphical 
display, for example, can simply be a thermometer in which 

5 the curser driven by the mouse is used to adjust a graphical 
temperature symbol on. a screen to change the temperature set 
point . 

While a broad form of the process merely requires inputting, 
it is most preferable that individual computers 34 further 
0 be adapted to retrieve both the current room air temperature 
and the current temperature set point data from VAV devices 
27 and 29. Thus, an optional step 53, prior to inputting 
step 52, would be to retrieve the current room air 
temperature for the user's space and the current temperature 
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set point from the VAV device by poliing the controller of 
the VAV device to determine the room air temperature and its 
current temperature set point setting. Once this 
information is retrieved, an additional optional step 54 in 
the present process would be to display the retrieved 
current temperature and the temperature set point, either 
as a numeric display or a graphic display. 

Having retrieved the current room air temperature and the 
current temperature set point setting and displayed them, 
the present process would then proceed with user inputting 
step 52, for example, through the keyboard or mouse of 
computer 34, for adjustment of the temperature set point for 
the VAV device discharging air into the space having ^ 
communicating computer 34. Finally, the software in 
computer 34 communicates, at step 56, the new temperature 
set point to the VAV device 27 or 29 in the form of a 
temperature set point based signal, usually encoded with VAV 
identifying data, directly to the VAV device through direct 
links or network links. 

While the systems of FIGS. 1 and 2 have been described in 
connection with an HVAC system, it will be understood to be 
applicable to other environmental control devices such as 
humidifiers, lighting systems and white noise generators, 
to name only a few alternatives. m such systems an 
operatxng parameter, such as the humidifier humidity set 
point, and a current space parameter, such as the current 
humidity level in the room, would be retrieved and then the 
S6t P ° int adjUSt6d * the individual through his computer 
3n rf = Wne " ° r - -^-^ove-described ^muhication" links," or" " 
through the global computer network (Internet) and network 
server systems described below. The current room humidity 
would allow the user to make a better decision as to the 

need for and amount of the nnpr a Hn n 

cne operating parameter set point 

ad 3 ust„,ent. particularly for a apace parameter, such aa 
humrdity which ia aomewhat laaa intuitive than temperature. 
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In FIG. 3, the- process and apparatus of the present 
invention are implemented using the Internet and a website 
that is configured to enable control of environmental 
control devices in building 21. Thus, a website 71 provided * 
through Internet Service Provider 72 is used to communicate 
operating parameter signals to the user's environmental 
control device through building computer 24. Temperature 
set point based signals, for example, can be selectively- 
retrieved from and communicated to the user' s VAV device 
using Internet website 71, as can the current room air 
temperature of user's space 22. 

In FIG. 3, office spaces 22f and 22g are used, as shown in 
FIG. 1, except that computers 3 4 are not directly wired to 
VAV devices 29 nor directly connected to building local area 
network 32. Instead, computers 34 are shown as being 
connected through the Internet and Internet Service Provider 

72 to a network website 71. As schematically illustrated 
in FIG. 3, a communications "line 73" is shown, such as a 
telecommunications line, but as is well known, the "line" 

73 also can be a wireless connection to website 71 through 
an ISP. Thus, as used herein "computer" also shall 
specifically include Internet appliances, such as cell 
telephones and hand-held wireless computers with appropriate 
programming. Website 71, in turn, is formed for connection 
through a "line" 74 to building computer 24, which 
connection also can be a wireless connection. Internet 
website 71 will include its own software, which can be 
available or connected to building control computer 24, or 
be formed to be responsive to an input from either an 
individual computer 34, or . from building computer 24 to 
connect website 71 to building computer 24. 

Typically, website 71 will be provided on the Internet by 
the company installing the environmental control equipment. 
Building computer 24 can be connected by a DSL line 74 so 
as always to be accessible for communications to and from 
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website 71. and each of plurality of computers 34 can 
selectively log in, with an identifying password, to website 
71 for communication of signals affecting operation of the 
environmental control device, e.g., the HVAC, lighting 
5 humidifier, etc. 

in the preferred form of the illustrated system, individual 
computers 34 will log onto Internet website 71 and request 
the current space parameter, such as room air temperature 
and the current operating parameter set point of the 
10 environmental control device in a space used by the 
individual (based upon, for example, the user's password 
whxch identifies a selected one of spaces 22) . This request 
will be communicated from website 71 through link 74 to 
buxlding computer 24, which in turn will poll the VAV or 
other. device, for the current conditions in the space and 
the current set point, using local network 32. The current 
set point will be communicated back to the requesting 
computer 34 through building computer 24, network 32 link 
74, website 71 and link 73. Th us, the computers 34 ^ 
access the current space parameters and the current 
operating parameter set points of the equipment in their 
space through Internet website 71. In the prefe rred 
embodiment, the temperature set point controlling of VAV 
dxffuser operation can be changed, but as described above, 
other environmental control devices can be similarly 
controlled. 

in the most preferred implementation, the current space 
parameter (room air temperature) and the current operating 

_. .^^^.^ntB^^vtor^^-i--^^ 

- buxlding computer 24 periodically, and website 71 can be 
used to poll the building computer 24 for the stored data 
for the individual's own space, as determined by input of 
the user's password. An alternative embodiment would be to 
store such data at website 71. 
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For example, each -time the operating parameter set point is 
changed by the building computer, or by any node (user 
computer 34), the old set point in a database in computer 
24 will be replaced by the new set point so that the 
5 building computer database always has the current operating 
parameter set point stored therein in a manner correlated 
to the individual environmental control devices. Similarly, 
each environmental control device 2 9 can be formed to 
communicate to building computer 24 the current space 
10 parameter value, such as the current room air temperature, 
which also can be stored in a manner correlating the space 
parameter for each environmental control device in the 
building. The stored space parameter values can be changed 
each time the environmental control device senses that the 
15 space parameter has changed by a predetermined amount . For 
VAV devices sensing room air temperature in spaces 22, that 
amount can be as small as 0.1'F. VAV devices which are 
capable of transmitting space parameter signals to a 
building computer upon the occurrence of a 0.1'F. change in 
room air temperature for storage and later retrieval are 
described in detail in commonly owned U.S. patent 
application Serial No. PCT/US99/29587 , which is incorporated 
herein by reference. These VAV devices employ thermal 
actuators that are electrically controlled using resistance 
heaters so as to open and close the diffuser damper blades. 

Referring now to FIG. 4, the process steps of the system of 
FIG. 3 can be described. The first step 81 is to provide 
at least one and preferably a plurality of computers 34 each 
formed to produce an operating parameter set point based 
signal for communication to an environmental control device 
located in one of a plurality of spaces in a building. As 
a next step, at least one of the plurality of computers is 
connected at step 82 through a global computer network to 
the plurality of environmental control devices, such as VAV 
devices 29. Thus, an individual logs into website 71 which 
is linked via the Internet to the building computer 24 and 
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polls the storage database in the building computer for the 
current operating parameter set point of a particular 
environmental centre! device, such as the VAV device 2 9 in 

the user-s space, most typicallv the ™. 

jh*-n-a±±y cue same space as the> 

counter. User's computer 34 t. m, v 

coupled to VAV device Z. " " 

Normals the user win also perform a retrieval or 

curreT " ^ ™ S " **>* - 

current space parameter are retrieved from the building 

computer database through the Internet connection. They 
can, however. simply change che ^ J 

environmental control device without retrieving current 
parameter data Thn«= t-^ . enc 

aa "' Thus " che u»r rnputs a temperature set 
point, or other operating parameter, adjustment using the 
computer keyboard, graphica! interface, etc.. at step 52, 
which is communicated to VAV device 29 through link 73 to 
internet website 71 and thereafter through link 74 to 
building computer 24 and through network 32 to VAV device 
29, at step 56a. 

Communicating step SSa is preferably accomplished in the 
^ system of 3 by sending an encoded signal through 
ntemet websate ,! to the buiXding computer and thereafter 
to the identified environmental control device. The encoded 
temperature set point based signs! and environmental centre! 
device identifying signal on network 32 will normally be 
reacted to by only one environmental control device, for 
example, the cohtroller for VAV diffuser 2* in office 22f 
™l P^nt for this VAV diffuse is thereby 

Plurality o, environmental control devices could be 
programmed to react to th<* 

t0 the same ^ ni <^e control device 

identifying signal. 

When current operating conditions are to be retrieved, 
optional steps S 4 and 54 may be performed. Building 
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computer 24 can respond to the user's identifying password 
to communicate signals back to the user's computer 
indicating what data is stored in the building computer for 
the current set point and the current room air temperature 
for the HVAC device identified by the user's unique 
password. Thus at step 64 the current parameters are 
determined, and at step 54 they are output, usually by a 
visual display. 

In FIG. 5, the process and apparatus of the present 
invention are implemented using a network server assembly 
or equivalent data storage and retrieval device that can 
have temperature set point based signals or data stored 
therein and have such data or signals selectively retrieved 
for communication to the VAV devices. 

In FIG. 5, office spaces 22f and 22g are used, as shown in 
FIGS. 1 and 3, except that local area network 42 is not 
directly wired to VAV devices 29 nor to building local area 
network 32. Instead, first network 42 is shown coupled 
through ethernet adapter card 62 to a network server 
assembly, generally designated 61. Server 61, in turn, is 
coupled through network adapter card 63 to a second network, 
namely, building local area network 32, which is connected 
to transmit signals to the VAV diff users 29 in spaces 22 f 
and 22g. Network server 61 will include its own computer 
and software, as well as data storage capacity. Building 
control computer 24 also is connected to server 61 for input 
thereto. It will be understood, however, that in some 
systems a building control computer need not be present, and 
the HVAC system can be run using software on server 61. The 
coupling between first network 42 and server 61 and second 
network 32 and/or network 32 and VAV devices 29, as well as 
between server 61 and building computer 24. 

Thus, the illustrated system building control computer 24 
can be used to input to server 61 from the building control 



WO 01/57489 



-20- 



PCTAJS01/03246 



network database, and the f irst for al 

f co retrieve currenh vaw 

stored in server „ and VAV <*"™"* Parameter, 

' and ' as Permitted by the VAV , 
circuit, change them. In the DrRf J W C ° ntro1 

t amr . Preferred embodiment t-h^ 

temperature set p oint controlling ^ ">e 

be changed. operation can 
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Referring now to FIG s n, a „ 

c f^sn ii /j operation of the system of FIG 

5 can be described, the sten * 

computers 34 to at 1. , C ° UPlin9 3 ^^y of 

or devices 29 ia i d ^ °' & °' ™ 

^directly accomplished in the FIG fi 
embodiment, for example, by counli™ 

area business network ,2 " * ^ 

IS server device 61 that in t • ' " C ° Upled t0 

-Iding network ^ ™ - ^ area 

step 52 , i^ Y ^^^ h ^ an ira 

20 server 61. This can H *' 6Stabli ^d in 

-ding control J^U ST ^ oT / et ~ * 
current operating parameter set points at tep " * 
various VAV diffusers 29 to oh * • 
Parameters, such as, the current t °™ 
» -e, supply air tJ^L^ « P ^ «~ 
-a building computer 24 .tc^^ J^T™- * ^ 
optionally in computer 24 . It ^ x ^ 61 "* 

The user at a selected computer 34 for . , 
computer in space 22 f u example, the 

n s P a ce 22 f, can then access dai- 3 - .. 

stored in server 61 anrt „ ■ , t6P 6?3 ' 

server 61 and display or view the cur™.- 

operating parameters of the diffuse 29 in 

ruse 29 ln space 22 f at step 
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54a. Next, as was described in connection with FIG. 2, the 
user inputs a temperature set point adjustment using the 
computer keyboard, graphical interface, etc., at step 52a, 
which is communicated to server 61 at step 56c. 

5 The final step is to communicate, at step 56d, the user 
temperature change to the VAV device 29. This is 
accomplished in the HVAC system of FIG. 5 by sending an 
encoded temperature set point based signal from server 61 
via second or building network 32. Communicating step 56c 
10 may be accomplished by software in building control computer 
>b 24 or by software in server 61. In the preferred approach, 

the software in the server makes the change to the server 
database and then automatically probagates or communicates 
the change to the VAV device. It will be apparent that the 
15 building computer also could periodically poll the server 
database and then send or communicate changes to the VAV 
devices. In any event, new temperature set point based 
•J signals are sent by computer 24 or server 61 as encoded 

fl signals to the VAV diff users, including diffuser 2 9 in space 

20 22f via building or second network 32. The encoded 
temperature set point based signal on second network 32 is 
reacted to by only the controller for the VAV diffuser in 
office 22f, and the temperature set point is thereby 
changed . 

|S] 25 Thus, wired or wireless computers or Internet communication 

H devices are connected to VAV devices through an Internet 

% network website or network server so that users can monitor 

and display the temperature set point and current room air 
temperature for the VAV device which discharges air into 
30 their office or space. The occupant of an office is able 
to make an adjustment of only the VAV device which affects 
his or her environment, without leaving his or her desk or 
work station, or when wireless communications are made, even 
before the user arrives at his or her office. The only 
35 requirement is wired or wireless connection of the 
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occupant's computer through the Internet or network server 
to the VAV device. 

The present apparatus and process, therefore, allow the 
^dividual occupants of offices to monitor and adjust their 
environment at their work stations using conventionally 
available equipment, such as a multipurpose business or 
personal computer or a cell telephone, internet connections 
ana rather simple parameter set point programs. 

Finally, while the apparatus and process of the present 
invention may be implemented using an HVAC system which 
employs VAV devices having thermal actuators that are 
electrically controlled, using resistance heaters, other 
VAV devices, including pneumatically controlled and motor- 
drxven diffusers and VAV boxes, also are suitable for use 
- the system of the present invention. Additionally, the 
present invention also can be implemented using HVAC systems 
xn which the supply air temperature is varied, instead of 
the supply air volume. 



WO 01/57489 



-23- 



PCT/US01/03246 



WHAT IS CLAIMED IS: 

1. A process for individual adjustment of an operating 
parameter of a selected one of a plurality of environmental 
control devices in a building comprising the steps of: 

providing at least one computer formed to produce an 
operating parameter set point based signal and to produce 
an environmental control device identifying signal for 
communication to a selected environmental control device 
located in said building, each of the plurality of 
environmental control devices being adapted for, and 
responsive to, receipt of said set point based signal and 
a unique identifying signal to adjust an operating parameter 
set point therefor; 

connecting said computer through one of a global 
computer network and a network server for communication of 
signals to said plurality of environmental control devices; 

inputting said computer to produce a unique 
identifying signal for said selected environmental control 
device and to produce said set point based signal for 
adjustment of the operating parameter set point of said 
selected environmental control device; and 

communicating said unique identifying signal and said 
set point based signal to the selected environmental control 
device through said one of a global computer network and a 
network server to effect adjustment of the operating 
parameter set point for said selected environmental control 
device independently of a remainder of said environmental 
control devices . 

2. The process as defined in claim 1 wherein, 

said step of providing a computer is accomplished by 

providing said computer as an Internet appliance, and 

said step of connecting said computer is accomplished 

by connecting said Internet appliance to a website on said 

global computer network. 
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3. The process as defined in claim 2 wherein, 

said step of connecting said global computer network 
to at least one of said plurality of environmental control 
devices is accomplished by connecting a website on said 
5 global computer network to a building computer connected to 
said plurality of environmental control devices through a 
local area network; and 

said step of connecting said Internet appliance to a 
website is accomplished by connecting a wireless telephone 
10 to said website. 

4. The process as defined in claim l wherein, 

said plurality of environmental control devices are 
located in a plurality of spaces in said building; and 
wherein 

said step of providing at lest one computer is 
accomplished by providing a computer in each of said spaces; 
and 

said step of communicating is accomplished by 
communication of said unique identifying signal and said set 
point based signal from a computer located in the same space 
as said selected environmental control device through said 
one of a global computer network and a network server to 
said selected environmental control device. 

5. The process as defined in claim 1 wherein, 

each of said environmental control devices is further 
adapted to produce space parameter signal as to current 
parameter in a space in which said environmental control 
device is located; 

_ said_ providing -step- -is -accomplished- by- prdvicling ~a ~~ 

plurality of computers each capable of producing a set point 
based signal and a unique identifying signal; 

said step of connecting said computer is accomplished 
by connecting a selected one of said plurality of computers 
to one of a website on said global computer network and a 
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database in- a network server adapted for communicating 
signals to said environmental control devices; 

said step of connecting said computer is further 
accomplished by connecting one of said website and said 
database to a building computer having a storage device 
therein formed for storage of space parameter signals 
correlated to individual environmental control devices, said 
building computer being connected to communicate signals to 
and from said environmental control devices; and the steps 
of: 

communicating space parameter signals from said 
environmental control devices to said storage device in said 
building computer, and 

retrieving a stored space parameter signal from said 
storage device for an individual environmental control 
device using said selected one of said plurality of 
computers . 

6. The process as defined in claim 5 wherein, 

said building computer is further adapted to retrieve 
space parameter signals from said environmental control 
devices as to a current parameter value in said plurality 
of spaces in said building and to store the retrieved space 
parameter signals in said storage device. 

7. The process as defined in claim 6 wherein, 

said environmental control devices are a plurality of 
VAV devices located in said plurality of spaces in said 
building, 

said operating parameter set point in said space is 
the temperature set point for room air in said spaces into 
which supply air is to be discharged from said VAV devices, 

said space parameter signals are for a current room 
air temperature for said space, and 

prior to said communicating step, retrieving a current 
temperature set point for the VAV devices in a selected 
space from said building computer through one of said global 
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computer network website and said network server database, 
and during said communicating step, communicating a new 
temperature set point signal through one of said global 
computer network website and said network server database 
and through the building computer to the VAV device. 

8. The process as defined in claim 7 wherein, 
prior to said communicating step, retrieving a space 

parameter signal as to the current room air temperature for 
said space. 

9. The process as defined in claim 7 wherein, 

said retrieving and communicating steps include 
retrieving and communicating encoded temperature set point 
based signals which are uniquely encoded to only effect 
adjustment of an individual VAV device. 

15 10. The process as defined in claim 6 and the step of: 

prior to communicating a new temperature set point 
based signal, the step of retrieving a stored space 
parameter signal for the space having the selected 
environmental control device thereon from said storage 
device and outputting the retrieved space parameter signal 
at said computer. 



11- The process as defined in claim 10 wherein, 

said providing step is accomplished by providing at 
least one of said plurality of computers as a wireless 
25 telephone. 

12_. _ .^environmental -paramet-er control- system- comprisingT 

a plurality of environmental control devices each 

adapted for, and responsive to, receipt of a signal to 

adjust an operating parameter set point for operation of the 
30 environmental control device, at least one of said 

environmental control devices being located in each of a 

plurality of spaces in a building; 
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at least one computer adapted for the transmission of 
an operating parameter set point based signal to a selected 
one of said environmental control devices so as to enable 
adjustment of the operating parameter set point thereof; and 
5 one of a global computer network and a network server 

adapted for selective connecting to said computer and to 
said environmental devices for the communication of 
operating parameter set point based signals between said 
computer and said selected one of said environmental control 
10 devices. 

13 . The environmental parameter control system as defined 
in claim 12 wherein, 

said computer is a wireless telephone. 

14. The environmental parameter control system as defined 
15 in claim 12 wherein, 

said plurality of environmental control devices are 
provided by a plurality of VAV devices each having an 
adjustable temperature set point for the discharge of supply 
air into said spaces, and 
20 said operating parameter set point is said temperature 

set point for room air temperature in spaces into which said 
VAV devices discharge supply air. 

15. The environmental parameter control system as defined 
in claim 12 wherein, 

25 a global computer network is employed and is adapted 

for connection to a building computer adapted to communicate 
encoded temperature set point based signals to and from each 
of said VAV devices through a local area network. 

16. The environmental parameter control system as defined 
30 in claim 14 wherein, 

said VAV devices are formed to produce a space 
parameter signal as to the current room air temperature in 
said spaces, 
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a global computer network is employed and includes a 
website adapted for connection to said building computer, 
said building computer includes software adapted to retrieve 
and store temperature set point based signals from said 
environmental control devices and to retrieve and store 
space parameter signals as to the current room air 
temperatures in said spaces, said software further being 
adapted to communicate temperature set point based signals 
and space parameter signals to a selected computer of said 
plurality of computers upon connecting of said selected 
computer to said building computer through said website. 

17. The environmental parameter control system as defined 
in claim 16 wherein, 

said software includes graphical interface software 
formed to display said retrieved temperature set point based 
signals, to be adjustable by a user through said selected 
computer, and to communicate the adjusted temperature set 
point based signal to said VAV device from said website 
through said building computer. 

18. The environmental parameter control system as defined 
in claim 16 wherein, 

at least one of said computers is a wireless 
telephone . 

19. A process for individual adjustment of an operating 
parameter of a selected one of a plurality of environment 
control devices in a building comprising the step of: 

communicating a unique environmental control device 

-identifying- "signal "ahd"^ - operating "paramete^" set" ^point " 
based signal to a selected environmental control device 
through one of a global computer network and a network 
server to effect adjustment of the operating parameter set 
point for said selected environmental control device 
independently of a remainder of said environmental control 
devices . 
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20. An environmental parameter control system comprising: 
a plurality of environmental control devices each 
adapted for, and responsive to, receipt of a signal to 
adjust an operating parameter set point for operation of the 
5 environmental control device, at least one of said 
environmental control devices being located in each of a 
plurality of spaces in a building; 

at least one computer adapted for wireless 
transmission of an operating parameter set point based 
10 signal to a selected one of said environmental control 
devices so as to enable adjustment of the operating 
parameter set point thereof; and 

a computer network adapted for selective wireless 
connection to said computer and connected to environmental 
15 devices for the communication of operating parameter set 
point based signals between said computer and said selected 
one of said environmental control devices. 
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